216-940 

101(618) 
2002.1.29 



ISSN 0913-5685 

m^mi Vol.101 No.618 



♦12002000629 19* <$ 




ED 2001-232—244 



2002^1 ^ 29 H 



THE INSTITUTE OF RECTHONICS. „ bm „ t 

INFORMATION AND COMMUNJCATION ENGINEER M^Sf^^if^-Ol) 



*tmh~ — 

T305-8568 3&*iRo < if ffiJfcK i_i_i 
E-mail: k.matsumoto@aist.go.jp 

""CREST 



Room Temperature Coulomb Brockade Characeeristics of 
Position Controlled Grown Carbon Nanotube 

Sefeo KinoW, Kazuhiko MaKumoto ™ "", Kous u ka Karachi", YoahiuUa OoWh - ", 

and Toshio Nemoto** 

♦National Institute of Advanced Industrial Science and Technology 
I - M Umezono,Tsukuba,Ibaraki 305-8568,Japan 
E-mail: k.matsumoto@aist.go.jp 
**Meiji University 
***Tsukuba University 
****CREST 

Abstract 

J^JK* ° f COntr0,,ed S 1 ™" «"*•» *ere measured. Coulomb blockade characteristics were 

2SS^|!T- tCmPer !!r re - POSiti ° n C ° ntr0 ' ° f « accomplished by pattem" g T 

ftiYlt^-.^? '° gr ° W 0411,0,1 nanoh,be on Si °* substrate . which showed L high growth 
mlhw* V? T ° apaC,tanCe of «he carbon nanotube single electron transistor was estimated to Ik40X n! 
■ectanism of the formation of tunnel barriers in the carbon nanotube is not clear so far. * 
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Drain Bias (V) 



El 8 SI>-o>ff;y«(t 

a 9 ait**- b 

CNT WUGlfcrt* KM >SBE(iIE<7)^/njtc 
0.2V 2.0V i-C 0.6V » ^T- 4 £, go 
#|6jl-0.2V tf» f> -2.0V J "C-0.6V Xf/7'-p4 A 




Oslo Bias (V) 
09 SSfi?-D>8I»#te 



ffi*±2V, J'-HtaSt-i.sV** 1.0V WCO 




-51- 




-Oft 00 05 

Gale Bias <V> 



[1] S. Iijiraa: Nature 56, 354(1991) 

[2] M. M. J. Treacy, T. W. Ebbesen, and <J. M. 

Gibson: Nature 678, 381(1996) 

[3] J. Kong, C. Zhou, A. Morpurgo, H. T.soh, C. 

F. Quate, C. Marcus, and H. Dai: AppL Phys. A 

69, 305(1999) 

[4] E. B. Cooper, S. R. Manalis, H. Fang, H. Dai, 
K. Matsumoto, S. C. Minne, T. Hunt, and C. P. 
Quate: AppL Phys. Lett. 75 3566(1999) 
[5] M. Ueda: Jpn. J. AppL Phys. 62 889(1993) 
CeJ J. H. Hafher, C. L. Cheung, and C. M. Liber. 
J, Am. Chem. Soc. 121 9750(1999) 



11 8a^-a>^Y7^>K6tt<o 



5. *>frUtC 

cnt tt*af5ei-^ ?z*> iz, mm,* * 

L^:CNT±U,mffi^«^^*L^^^^To^o 



mm 




TEL: 03-3475-5618 FAX: 03-3475-5619 E-mail : naka-atsu© muj.biglobe.ne.jp 

Copyright Clearance Center. Inc. 

222 Rosewood Drive. Dan vers, MA 01923 USA 

Phone: + ! -978-750-8400 FAX: +1-978-750-4744 URL: hup ;//www. copyright.com 

Notice about photocopying 

In order to photocopy any work from .his pub.ication. you or your organization must obtain permission 
from the followmg orgamzat.on which has been delegated for copyright for clearance by the copyright 
owner of this publication. FJ"S»i 
Except in the USA 

Japan Academic Association tor Copyright Clearance (JAACC) 
6-41, Akasaka 9-chome, Minato-ku. Tokyo 107-0052 Japan 

l E L^' 3 ' 3m ' m8 FAX: +81 " 3 - 3475 - 5619 E-™i.: naka-acsu9muj.big.obe.ne.jp 

Copyright Clearance Center. Inc. (CCC) 

222 Rosewood Drive, Dan vers, MA 01923 USA 

Phone: +1-978-750-8400 FAX: +1-978-750-4744 URL: http://www.copyright.com 



IEICE Technical Report 

Qmwmmmfit 2002 

Copyright : © 2002 by the Institute 
and Communication Engineers (IEICE) 



m^mm voi.ioiNo.6is 

2002^1^22 3% fir 



of Electronics, Information 



mmm& m m m m 

%.n%im{K%:2:M 3 T@ 5f 8f 



85 v.i-m®i&mm& 



HL&i (03) 3433 -66 9 1 
S&ffiJEIfPffi 00120-0-35300 



^/"^•"L 6 °l E ! eCtr ° n , i "' ^formation and Communication Engineers 
TOKVt'iotoon JAPAN ^ 5 ~ 8 ' Sh,bak<>en 3 ^nato-ir"- 

Copyright and reproduction permission : All rights are reserved 
and no part of this publication may be reproduced or transmitted 
m any form or by any means, electronic or mechanical, including 
photocopy, recording, or any information storage and retrieval system 
without permission in writing from the publisher. Notwithstanding' 
instructors are permitted to photocopy isolated articles for 
noncommercial classroom use without fee. 



- 8 - 



